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͋Β·͠ ຊߘͰ͸ɼ؂ࢹΧϝϥө૾෼ੳͱ ERPΛ༻͍ͯɼສҾߦҝΛݕग़͠ɼສҾΛ๷ࢭ͢ΔͨΊͷɼSaaSαʔ
ϏεΛఏҊ͢Δɽ೔ຊͰͷສҾඃ֐͸ 5000ԯԁۙ͘ͰɼߴՁͳରࡦΛಋೖͰ͖ͳ͍খن໛ళฮ͕೥ؒ 1000Ҏ্ഇۀ
ʹ௥͍ࠐ·Ε͍ͯΔɽຊߘͰ͸ɼۙ೥ൃల͍ͯ͠ΔɼΫϥ΢υٕज़ɼσʔλ෼ੳٕज़Λ༻͍ͯɼখن໛ళฮͰ΋ಋೖ
Մೳͳɼ؂ࢹΧϝϥө૾෼ੳ݁Ռͱ ERPσʔλಥ߹Λ༻͍ͨɼສҾߦҝΛݕग़͢ΔαʔϏεΛఏҊ͢Δɽߋʹɼػց
ֶशϑϨʔϜϫʔΫ JubatusΛ༻͍ͯɼ؂ࢹΧϝϥө૾ͷετϦʔϜॲཧͷ࣮ݱੑΛ֬ೝ͢Δɽ
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Abstract In this paper, we propose a SaaS service which prevents shoplifting using image analysis and ERP. In
Japan, total damage of shoplifting reaches 450 billion yen and more than 1000 small shops gave up their businesses
because of shoplifting. Based on recent cloud technology and data analysis technology, we propose a shoplifting
prevention service with image analysis of security camera and ERP data check for small shops. We evaluated stream
analysis of security camera movie using online machine learining framework Jubatus.
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1. ͸ ͡ Ί ʹ
ۙ೥ɼΫϥ΢υٕज़ɼσʔλ෼ੳٕज़͕ਐల͍ͯ͠ΔɽSaaS
(Software as a Service) ܕΫϥ΢υαʔϏεͰ͸ɼΫϥ΢υࣄ
ۀऀ͸ɼERP (Enterprise Resource Planning) ౳ͷۀ຿ܥΞ
ϓϦέʔγϣϯ΍ɼϝʔϧɼWeb ౳ͷ৘ใܥΞϓϦέʔγϣ
ϯΛɼωοτϫʔΫܦ༝ͰߴՄ༻ʹఏڙ͓ͯ͠ΓɼϢʔβ͸Ϋ
ϥ΢υࣄۀऀͱܖ໿͢Δ͜ͱͰɼࣗΒΠϯϑϥ͸࣋ͨͳͯ͘΋
͜ΕΒͷΞϓϦέʔγϣϯΛαʔϏεͱͯ҆͠ఆతʹར༻Ͱ͖
ΔɽʢΫϥ΢υࣄۀͷ։ൃྫͱͯ͠ྫ͑͹ [1]ɼΫϥ΢υߴՄ༻
ٕज़ͷྫͱͯ͠ྫ͑͹ [2]ʣ
·ͨɼΫϥ΢υͷܭࢉϦιʔεΛ༻͍ͯɼσʔλΛ෼ੳ͢Δ
ٕज़΋ීٴ͍ͯ͠Δɽෳ਺ސ٬ͷߪങཤྺ͔Βސ٬ʹ঎඼ΛϦ
ίϝϯυ͢ΔϦίϝϯυαʔϏε΍ɼళฮ಺ͷ؂ࢹΧϝϥʹ
өΔਓͷಈ͖͔ΒਓͷಈઢΛ෼ੳ͢ΔαʔϏε౳͕ɼHadoop
ʢHDFS [3]౳ෳ਺ػೳͰߏ੒͞ΕΔʣ΍ Apache Spark [4]౳ͷ
Ϗοάσʔλ෼ੳٕज़Λ༻͍ͯఏڙ͞Ε͍ͯΔɽ
Ұํɼ࣮ళฮͰͷ঎඼ൢചΛݟΔͱɼখചళͰͷສҾඃ֐͸ɼ
೔ຊͰ͸೥ؒ 4500ԯԁҎ্ͱใࠂ͞Ε͓ͯΓ [5]ɼυϥοάε
τΞɼεʔύʔϚʔέοτɼॻళ౳Ͱͷඃ֐͸֤ 100ԯԁҎ্
ʹٴΜͰ͍ΔɽສҾΛ๷ࢭ͢ΔͨΊʹɼళฮଆͷରࡦͱͯ͠͸ɼ
ళฮ಺Λ؂ࢹ͢ΔਓΛ૿΍͢ɼళฮΛ؂ࢹ͢ΔΧϝϥΛਓͷ໨
Ͱৗʹݟͯ໰୊͕ແ͍͔֬ೝ͢Δɼ঎඼ʹλάΛఴ෇͠ൢച͠
͍ͯͳ͍঎඼ͷ࣋ग़ΛళฮೖΓޱͷήʔτͰΞϥʔτ͢Δ౳ͷ
ରࡦ͕͞Ε͍ͯΔɽ͔͜͠͠ΕΒͷରࡦ͸ɼ؂ࢹ͢Δਓͷਓ݅
අ΍ɼΞϥʔτήʔτઃஔ౳ͷॳظίετ͕ߴͭͨ͘͘Ίɼখ
ن໛ͷళฮͰ͸࣮ࢪͰ͖ͳ͍ͷ͕ݱঢ়Ͱ͋Δɽྫ͑͹ɼॻళ͸
খن໛ళฮ͕ଟ͍͕ɼখن໛ॻళͰ͸͜ΕΒͷରࡦ͸ଧͯͣɼ
ສҾඃ֐͕ݪҼͰ೥ؒ 1200ళฮ͕ഇۀʹ௥͍ࠐ·Ε͍ͯΔɽ
͜ΕΒͷഎܠΛ౿·͑ɼຊߘͰ͸ɼۙ೥ൃల͍ͯ͠ΔɼΫϥ
΢υٕज़ɼσʔλ෼ੳٕज़Λ༻͍ͯɼখن໛ళฮͰ΋ಋೖՄೳ
ͳɼ௿ίετͳສҾ๷ࢭαʔϏεͷ࣮ݱΛ໨తͱ͢Δɽຊߘఏ
Ҋٕज़͸ɼళฮଆʹ഑ஔ͞Εͨখܕίϯϐϡʔλ্ͷػցֶश
ϑϨʔϜϫʔΫ Jubatus [6]͕ɼ؂ࢹΧϝϥө૾Λ෼ੳ͠ҟৗΛ
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ݕग़ͯ͠Ϋϥ΢υʹ௨஌͠ɼΫϥ΢υ্ͷສҾ๷ࢭΞϓϦέʔ
γϣϯ͕ɼERP ౳ͷ঎඼਺σʔλͱಥ߹͠ɼສҾͷ͍͕ٙߴ
͍৔߹ʹɼళฮελοϑʹϝʔϧ౳Ͱ௨஌͢Δɽ
2. ैདྷͷٕज़ͱ՝୊
௥Ճਓ݅අ͕ෆཁͰɼສҾΛ๷ࢭ͢ΔͨΊͷγεςϜͱͯ͠ɼ
αϒϩʔ͘Μ A [7]͕͋Δɽαϒϩʔ͘Μ A͸ɼ؂ࢹΧϝϥө
૾͔Βɼ٬ͷಈ࡞͕ࣄલʹఆٛͨ͠ 50छྨҎ্ͷෆ৹ߦಈ߲
໨ʹ֘౰ͨ͠৔߹ʹɼݕग़͠ɼళһʹ௨஌Λߦ͏ɽళһ͸ɼ੠
ֻ͚ͳͲΛͯ͠ɼ஫ҙשىΛ͢Δ͜ͱͰɼສҾΛະવʹ๷͙͜
ͱΛ໨ࢦ͍ͯ͠Δɽ͔͠͠ɼαϒϩʔ͘Μ AͰ͸ɼө૾ղੳ༻
ͷιϑτ΍ PCΛళฮʹߪೖ͓ͯ͘͠ඞཁ͕͋Γॳظίετ͕
͔͔Δ͜ͱɼࣄલʹఆٛͨ͠ෆ৹ߦಈ߲໨Ҏ֎ͷ৽ͨͳສҾߦ
ҝΛ๷͛ͳ͍͜ͱɼෆ৹ಈ࡞ͷݕग़ਫ਼౓͸ 100%Ͱͳ͍ͨΊສ
ҾͰͳ͍ͷʹ੠ֻ͚͢Δඞཁ͕සൃ͠ɼళฮͷӡ༻্ݫ͍͠৔
߹͕͋Δ͜ͱɼͷ՝୊͕͋Δɽ
঎඼͕ɼಛఆΤϦΞ͔Βফࣦͨ͜͠ͱɼ͓Αͼ෮ؼͨ͜͠ͱ
ΛɼΧϝϥө૾͔Βݕ஌ͯ͠ສҾΛݕग़͢ΔɼύφιχοΫג
ࣜձࣾͷٕज़ [8]͕͋Δɽ͜ͷٕज़͸ɼΧϝϥʹΑΔը૾৘ใʹ
ج͍ͮͯɼର৅෺഑ஔΤϦΞ͔Βର৅෺͕ফࣦͨ͜͠ͱٴͼ঎
඼഑ஔΤϦΞʹର৅෺͕෮ؼͨ͜͠ͱΛݕ஌͢Δର৅෺ݕ஌෦
ͱɼ͜ͷର৅෺ݕ஌෦ͷݕ஌݁Ռʹج͍ͮͯର৅෺ͷަ׵Λݕ
஌͢Δަ׵ݕ஌෦ͱɼ͜ͷަ׵ݕ஌෦ͷݕ஌݁Ռʹج͍ͮͯ෼
ੳ݁ՌͱͳΔग़ྗ৘ใΛੜ੒͢Δग़ྗ৘ใੜ੒෦ͱΛඋ͑Δɽ
͔͠͠ɼ͜ͷٕज़͸ɼର৅෺ͷফࣦɼ෮ؼΛ൑ఆ͢Δ͜ͱ͕ओ
໨తͰ͋ΔͨΊɼສҾߦҝ͔ߪങߦҝ͔൑ఆ͕Ͱ͖ͳ͍ͨΊɼ
௕͕࣌ؒܦͬͯສҾߦҝͰ͋ͬͨ͜ͱΛ֬ೝ͢Δ࢖͍ํͱͳΔ
ͨΊɼສҾߦҝ͕ى͖ͨࡍʹั·͑ͨΓɼ஫ҙשى͢Δ͜ͱ͸
೉͍͠ɽ
Ҏ্ͷΑ͏ʹɼैདྷٕज़͸ɼࣄલʹఆٛͨ͠ϧʔϧʹجͮ͘
ສҾ͔͠ݕग़Ͱ͖ͳ͍৔߹͕͋Δ͜ͱɼΧϝϥө૾෼ੳ͚ͩͰ
͸ਫ਼౓͕े෼Ͱͳ͍ͨΊ੠ֻ͚ͳͲͷ࣮ӡ༻͕೉͍͠৔߹͕͋
Δ͜ͱɼͷ 2ͭͷ՝୊͕͋Δɽͦ͜ͰɼຊߘͰ͸ɼখن໛ͳళ
ฮͰ΋ສҾ๷ࢭΛߦ͑ΔΑ͏ʹ͢ΔͨΊɼࣄલϧʔϧʹແ͍ສ
Ҿߦҝ΋ؚΊͯߴ͍ਫ਼౓Ͱݕग़͠ɼళһʹສҾߦҝΛ௨஌͢Δɼ
SaaSαʔϏεͷఏڙΛ໨తͱ͢Δɽ
3. ؂ࢹΧϝϥը૾෼ੳͱ ERPΛ༻͍ͨສҾ๷
ࢭαʔϏεͷఏҊ
3. 1 ՝୊Λղܾ͢ΔͨΊͷΞΠσΞ
લઅͰهࡌͨ͠ࣄલϧʔϧʹແ͍ݕग़͕ࠔ೉ɼݕग़ਫ਼౓͕ෆ
े෼ͷ՝୊ʹରԠ͢ΔͨΊɼҎԼͷΞΠσΞͰղܾΛਤΔɽ
ࣄલϧʔϧʹແ͍ສҾߦҝʹ΋ରԠ͢ΔͨΊɼػցֶशٕज़
ʹΑΓɼӡ༻σʔλʹج͖ͮෆࣗવͳߦಈͰ͋Ε͹ݕग़Մೳʹ
͢Δɽਫ਼౓ߴ͍ݕग़ͱ͢ΔͨΊɼΧϝϥը૾͚ͩͰͳ͘Ϋϥ΢
υͰ؅ཧ͞ΕΔ঎඼ DBͱಥ߹͢Δ͜ͱͰɼ൑ఆͷ֬౓ΛߴΊ
Δɽ͜ΕΒͷΞΠσΞʹج͍ͮͨɼγεςϜߏ੒ͱॲཧεςο
ϓΛઆ໌͢Δɽ
3. 2 ఏҊٕज़ͷߏ੒ਤ
ਤ 1ʹɼఏҊٕज़ͷγεςϜߏ੒ਤΛࣔ͢ɽγεςϜ͸ɼ঎
ਤ 1 γεςϜߏ੒ਤͱॲཧεςοϓ
඼σʔλ౳Λ؅ཧ͢ΔΫϥ΢υଆͱɼ؂ࢹΧϝϥ͕഑ஔ͞ΕΔ
֤ళฮʢΤοδʣଆ͕ɼωοτϫʔΫʹΑΓ઀ଓ͞Ε͍ͯΔɽ
ωοτϫʔΫ͸ Internet΍ඞཁʹԠͯ͡ηΩϡΞͳ VPNΛ༻
͍Δɽ
ళฮଆʹ͸ɼ؂ࢹΧϝϥͱখܕίϯϐϡʔλͱച্؅ཧ୺຤
ͱ֎෦઀ଓ GW͕഑ஔ͞ΕɼωοτϫʔΫʹ֎෦઀ଓ GWΛ
հͯ͠઀ଓ͞ΕΔɽ؂ࢹΧϝϥ͸ɼళฮʹ഑ஔ͞ΕΔωοτ
ϫʔΫΧϝϥͰ͋Γɼళฮ಺ͷө૾ΛετϦʔϜσʔλͰখܕ
ίϯϐϡʔλʹૹΔɽখܕίϯϐϡʔλ͸ػցֶशϑϨʔϜ
ϫʔΫ Jubatus͕౥ࡌ͞ΕɼΧϝϥө૾Λ෼ੳͯ͠ສҾ͍ٙߦ
ҝΛݕग़͠Ϋϥ΢υଆʹ௨஌͢Δɽച্؅ཧ୺຤͸ɼ঎඼ൢച
Λ؅ཧ͢Δ୺຤Ͱɼൢചσʔλ͸ɼSaaSͰ͋Δ঎඼ΞϓϦέʔ
γϣϯʹ௨஌͞Εɼ঎඼ DBʹ൓ө͞ΕΔɽ·ͨɼళһ͸ɼສ
Ҿ͍ٙ௨஌༻ͷܞଳ୺຤Λอ࣋͢Δɽ
Ϋϥ΢υଆʹ͸ɼສҾ๷ࢭΞϓϦέʔγϣϯͱɼ঎඼؅ཧΞ
ϓϦέʔγϣϯͱ঎඼ DBͱɼ֎෦઀ଓGW͕഑ஔ͞Εɼωο
τϫʔΫʹ֎෦઀ଓ GW Λհͯ͠઀ଓ͞ΕΔɽສҾ๷ࢭΞϓ
Ϧέʔγϣϯ͸ɼສҾ͍ٙ௨஌ʹԠͯ͡ɼ঎඼ DBͷ঎඼ࡏݿ
ͱ࣮ࡍͷ঎඼਺ʹෆ੔߹͕ແ͍͔Λর߹͢Δ͜ͱͰɼສҾ͍ٙ
൑ఆͷਫ਼౓ΛߴΊɼߴ͍֬཰ͰສҾ͍ٙͷ৔߹ʹɼళһܞଳ୺
຤ʹ௨஌͢Δɽ঎඼؅ཧΞϓϦέʔγϣϯ͸ɼ঎඼ͷച্౳ͷ
৘ใ௨஌ʹ൐͍ɼਵ࣌঎඼ DBʹ൓ө͢Δɽ
3. 3 ఏҊٕज़ͷॲཧεςοϓ
ਤ 1Λࢀর͠ͳ͕ΒɼఏҊٕज़ͷॲཧεςοϓΛઆ໌͢Δɽ
εςοϓ 1ɿສҾͷݕग़ͱ͸ಠཱͯ͠ɼച্؅ཧ୺຤͸ɼωο
τϫʔΫΛհͯ͠ɼച্৘ใΛΫϥ΢υαΠτଆͷ঎඼؅ཧΞ
ϓϦέʔγϣϯʹ௨஌͢Δɽ
εςοϓ 1 ͸঎඼؅ཧΞϓϦέʔγϣϯʹܨ͕Ε͹ྑ͍ͨ
ΊɼPOS ୺຤΍ΫϥΠΞϯτ PC ౳ͷطଘͷച্؅ཧ୺຤͕
ར༻Ͱ͖Δɽ঎඼؅ཧΞϓϦέʔγϣϯ͸ɼERP ౳ͷۀ຿Ξ
ϓϦέʔγϣϯιϑτ͕ SaaS ͱͯ͠ఏڙ͞Ε͍ͯΔ΋ͷͰɼ
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Ϋϥ΢υଆͰɼച্৘ใ΍঎඼ࡏݿ৘ใ౳͕ɼ঎඼ DBʹ൓ө
͞ΕΔɽ঎඼ࡏݿ౳ͷ৘ใ͸ɼళฮͰͷൢചʹԠͯ͡ɼਵ࣌঎
඼ DBʹ൓ө͞ΕΔɽSaaSΞϓϦέʔγϣϯʹΑͬͯ͸ɼ͜
ͷ൓ө͕ఆ࣌ͷόονॲཧͷ৔߹΋͋Δɽ͔͠͠ɼ঎඼ DBͷ
σʔλ͸ɼສҾ͍͕ٙ͋Δ৔߹ͷর߹ʹ΋༻͍ΔͨΊɼϦΞϧ
λΠϜʹ൓ө͞ΕΔ͜ͱ͕ඞཁͰ͋ΔɽϦΞϧλΠϜʹ঎඼
σʔλΛ൓ө͢ΔͨΊɼ঎඼ DB͸ߴ଎ͷॲཧ͕Մೳͳγες
Ϝɼྫ͑͹ɼVoltDB [9]ͷΑ͏ͳΠϯϝϞϦ DBΛ༻͍ͨγε
ςϜΛར༻͢Δɽͳ͓ɼ঎඼؅ཧΞϓϦέʔγϣϯͱͯ͠͸ɼ
ADempiere [10]౳ͷΦʔϓϯιʔεͷ ERP͕ར༻Ͱ͖Δɽ
εςοϓ 2ɿ؂ࢹΧϝϥө૾ͷετϦʔϜσʔλ͸ɼళฮ಺
ωοτϫʔΫΛհͯ͠ɼళฮͷখܕίϯϐϡʔλʹૹΒΕΔɽ
খܕίϯϐϡʔλ͸ɼྫ͑͹ Rasbpberry PiͷΑ͏ʹҰఆͷ
ܭࢉೳྗɼهԱೳྗɼ௨৴ೳྗΛ࣋ͭίϯϐϡʔλͰɼઍԁલ
ޙͰߪೖ͕ग़དྷΔɽ
εςοϓ 3ɿখܕίϯϐϡʔλ͸ɼө૾ετϦʔϜσʔλΛɼ
ݸʑͷը૾σʔλͱͯ͠੾Γग़͠ɼը૾σʔλ͔Βಛ௃஋Λந
ग़͢Δɽ
ಛ௃஋ͱ͸ɼը૾ͷ৭ɼً౓ɼྠֲɼݻ༗஋ɼ෺ମͷܗঢ়ɼ
਺ɼ౳ͷಛ௃ͱͳΔσʔλͰ͋Δɽө૾σʔλ͔Βͷಛ௃஋ந
ग़͸ɼdlib [11], OpenCV [12] ౳ͷϥΠϒϥϦΛ༻͍Δ͜ͱͰ
நग़Ͱ͖Δɽ
εςοϓ 4ɿখܕίϯϐϡʔλ͸ɼநग़͞Εͨಛ௃஋͔Βɼສ
Ҿʹ֘౰͢ΔΑ͏ͳߦಈΛݕग़͢ΔɽετϦʔϜͰਵ࣌σʔλ
͕ੜ੒͞ΕΔಛ௃஋Λ෼ੳ͢ΔػցֶशϑϨʔϜϫʔΫͱͯ͠
JubatusΛ༻͍Δɽ
Jubatus͸ɼApache Storm [13]ͷΑ͏ʹετϦʔϜͰ෼ੳ
ॲཧ͢ΔϑϨʔϜϫʔΫͰ͋ΔɽJubatus͸ɼαϒϩʔ͘Μ A
ͷΑ͏ʹࣄલʹఆٛ͞ΕͨϧʔϧʹैͬͯɼສҾʹ֘౰͢Δߦ
ಈΛݕग़͢Δ͚ͩͰͳ͘ɼΦϯϥΠϯͰ৽ͨͳϧʔϧΛֶश͢
Δ͜ͱ΋Ͱ͖Δɽ۩ମతʹ͸ɼ௨ৗͷΧϝϥө૾ͱͷࠩ෼͕େ
͖͍৔߹ʹɼࠩ෼Λҟৗͱͯ͠ݕग़͢Δ͜ͱͰɼࣄલఆٛϧʔ
ϧʹͳ͍৔߹΋ΞϊϚϦʔ൑ఆ͕Ͱ͖ΔɽΞϊϚϦʔݕग़ʹ͸
LOF (Local Outlier Factor) [14]౳ͷΞϧΰϦζϜ͕༻͍ΒΕ
Δɽྫ͑͹ɼόοάʹ঎඼ΛೖΕΔߦಈ͸ࣄલϧʔϧͱͯ͠ఆ
ٛ͞Ε͍ͯΔ͕ɼ঎඼Λ༸෰ͷதʹೖΕΔߦಈ͕ࣄલϧʔϧʹ
ఆٛ͞Ε͍ͯͳ͍৔߹ʹɼαϒϩʔ͘Μ A Ͱ͸ݕग़Ͱ͖ͳ͍
͕ɼJubatusͰ͸௨ৗͷΧϝϥө૾ͱͷࠩ෼͔ΒΞϊϚϦʔͱ
ͯ͠ݕग़Ͱ͖ΔՄೳੑ͕͋Δɽ
εςοϓ 5: ΞϊϚϦʔείΞ͕ߴ͍౳ɼສҾ͍͕ٙ Jubatus
Ͱݕ஌͞Εͨ৔߹͸ɼͦ ͷ৘ใ͕ɼΫϥ΢υଆͷສҾ๷ࢭΞϓϦ
έʔγϣϯʹ௨஌͞ΕΔɽ௨஌ʹ͸ɼhttp΍MQTT (Message
Queueing Telemetry Transport) [15]౳Λ༻͍Ε͹ྑ͍ɽ
εςοϓ 6ɿສҾ๷ࢭΞϓϦέʔγϣϯͰ͸ɼը૾σʔλͷ
෼ੳ͚ͩͰ͸ɼສҾͷ֬౓͕े෼Ͱͳ͍ͨΊɼສҾ͍ٙͷ֬౓
Λ্͛ΔͨΊɼ঎඼؅ཧΞϓϦέʔγϣϯΛհͯ͠ɼ঎඼ DB
ͷ঎඼ࡏݿ਺ͱͷর߹Λߦ͏ɽ
εςοϓ 1Ͱ঎඼ࡏݿ਺͸ɼ঎඼ൢചͱ࿈ಈͯ͠ਵ࣌ߋ৽͞
Ε͍ͯΔͨΊɼຊདྷɼ঎඼͕Կݸ͋Δ΂͖͔ͱ͍͏৘ใ͕ϦΞ
ϧλΠϜʹߋ৽͞Ε͍ͯΔɽҰํɼళฮͷ঎඼୨ʹ͸ɼສҾ͞
Ε͍ͯΔ৔߹ɼ࣮ࡍͷ঎඼ͷ਺͕঎඼ࡏݿ਺ͱෆ੔߹ͱͳΔɽ
঎඼୨ͷ࣮ࡍͷ঎඼ͷ਺͸ɼ؂ࢹΧϝϥը૾͔ΒɼສҾߦҝͱ
ಉ༷ʹɼεςοϓ 3ɼ4ͷ෼ੳΛߦ͍ɼ਺Λը૾ೝࣝ͢Δ͜ͱͰ
औಘՄೳͰ͋Δɽ؂ࢹΧϝϥը૾͔Β঎඼਺ͷ൑ఆʹ͸ɼྫ͑
͹ɼύφιχοΫגࣜձٕࣾज़ [8]ͳͲͷطଘٕज़΋͋Δɽ͋
Δ͍͸ɼ঎඼୨ʹ਺΍ॏྔΛܭଌ͢ΔηϯαΛઃஔ͠ɼηϯα
ʹΑΓ਺Λࢉग़ͯ͠΋ྑ͍ɽ
ສҾ๷ࢭΞϓϦέʔγϣϯ͸ɼ঎඼ࡏݿ਺ͱ঎඼୨ͷ࣮਺͕
ෆ੔߹͕͋Δ͜ͱΛ֬ೝ͢Δɽ
εςοϓ 7ɿສҾ๷ࢭΞϓϦέʔγϣϯ͸ɼը૾෼ੳͱ঎඼
ࡏݿ਺র߹ͷ྆ํͰສҾ͍͕ٙ͋Δ৔߹ʹɼສҾ͍͕ٙߴ͍ͱ
ͯ͠ɼళһͷܞଳ୺຤ʹɼສҾ͍ٙ٬ͷը૾σʔλٴͼສҾՄ
ೳੑ͕͋Δ঎඼৘ใΛ௨஌͢Δɽ
ళһ͸ܞଳ୺຤ͷ௨஌ΛݟͯɼສҾ͍ٙ٬ʹ੠ֻ͚ɼ࣭໰ͳ
ͲΛͯ͠ɼສҾΛ๷ࢭ͢Δɽ
4. JubatusʹΑΓ؂ࢹΧϝϥը૾෼ੳͷ؆қ
ධՁ
؂ࢹΧϝϥө૾Λ JubatusͰετϦʔϜॲཧͰ෼ੳͨ͠ࡍʹ
Ͳͷఔ౓ͷਫ਼౓͕ग़Δ͔ͷ֬ೝͷͨΊɼ؆қධՁΛߦͬͨɽ෺
Λ౪Ήͱ͍͏ڍಈͷਪఆͷͨΊɼ·ͣ͸ɼਓ͕޲͍͍ͯΔํ޲
౳ͷঢ়گΛɼ؂ࢹΧϝϥͷ੾Γग़͠ը૾͔Β JubatusʹΑΓ൑
ఆ͢Δ PythonΫϥΠΞϯτɼ͓ΑͼΧϝϥө૾ͷ੾Γग़͠ը
૾͔Βಛ௃நग़Λߦ͏ JubatusϓϥάΠϯΛ࣮૷ͨ͠ɽ
ಛ௃நग़ͷͨΊɼإ͔Βɼ໨ɾඓɾޱɾྠֲͷ࠲ඪΛ 68 ఺
நग़͢Δ dlibϥΠϒϥϦΛ༻͍ͨɽdlib͸ɼը૾ॲཧͷػೳΛ
࣋ͭϥΠϒϥϦͰإݕग़౳ʹ࣮੷͕ଟ͍ɽೋ࣍ݩ্ͰಘΒΕΔ
࠲ඪ఺ 68఺͔Βɼx࣠ y࣠Ͱ෼͚ɼ߹ܭ 136ݸͷಛ௃஋ͱ͠ɼ
136࣍ݩϕΫτϧͱ͢Δɽ͜ͷಛ௃஋ʹର͠ɼإը૾ͷҐஔΛ
ࠩ͠Ҿ͖αΠζͰׂΔ͜ͱͰɼإը૾্Ͱͷ૬ର࠲ඪ΁ͱਖ਼ن
ԽΛߦ͏ɽਖ਼نԽ͞ΕͨσʔλΛɼJubatus ͷ classifier ػೳ
Λར༻͠ɼઢܗ෼ྨث (Linear Classifier) ͱ kNN [16]෼ྨث
(k Nearest Neighbor Classifier) Ͱ෼ྨ͠ɼਫ਼౓ͷྑ͍ํΛ൑
ఆ݁Ռͱͯ͠ར༻͢Δɽਤ 3ʹ؆қධՁͷ֓ཁΛࣔ͢ɽ
࣮ࡍͷਓ͕ؒө͍ͬͯΔը૾ 1103 ͔݅ΒɼʮલΛ޲͍͍ͯ
Δʯʮ໨Λด͍ͯ͡ΔʯʮԼΛ޲͍͍ͯΔʯʮԣΛ޲͍͍ͯΔʯͷ
൑ఆΛߦ͍ɼk=10Ͱͷ k-ަࠩݕূΛߦͬͨͱ͜Ζɼਖ਼ղ཰͸
72%Ͱ͋ͬͨɽࠓճͷݕূ͸؆қͷͨΊະνϡʔχϯάͷ෦෼
͕ଟ͍ɽ͜ͷ؆қݕূ͔ΒɼΧϝϥө૾͔ΒͷετϦʔϜͰͷ
ը૾෼ੳͰ࢟੎౳Λ͋Δఔ౓ͷਖ਼ղ཰Ͱ൑ఆՄೳͳ఺͕෼͔Δɽ
ߋʹɼ؂ࢹΧϝϥͰͷ෼ੳ͚ͩͰ͸ਖ਼ղ཰ʹ΋ݶք͕͋Δ͜ͱ
΍ɼళฮ͝ͱͷνϡʔχϯά͕ඞཁͳ఺΋͋Δ͜ͱ͔ΒɼERP
౳ͷ঎඼ DBͷ঎඼σʔλͱͷಥ߹ʹΑΓɼΑΓສҾݕग़ͷਫ਼
౓Λ্͛Δඞཁ͕͋Δ఺΋෼͔Δɽ
ͳ͓ɼJubatusͰ൑ఆ͢ΔࡍͷݩͱͳΔֶशϞσϧ౳͸ɼΫϥ
΢υͷສҾ๷ࢭΞϓϦέʔγϣϯ͔Β֤ళฮͷখܕίϯϐϡʔ
λʹ഑৴͢Δ͜ͱΛ૝ఆ͍ͯ͠ΔɽֶशϞσϧΛؚΊઃఆ౳ͷ
ߋ৽࣌͸ɼྫ͑͹ [17]ͷΑ͏ͳΫϥ΢υͷҰׅߋ৽ٕज़΍ [18]
ͷΑ͏ͳαʔό࿈ܞٕज़Λɼ·ͨɼߋ৽ʹ൐͏ϦάϨογϣϯ
ࢼݧʹ͸ɼྫ͑͹ [19]ͷΑ͏ͳࣗಈݕূٕज़Λɼ༻͍Δ͜ͱΛ
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ਤ 2 Jubatus ʹΑΔը૾෼ੳͷ؆қݕূ
૝ఆ͍ͯ͠Δɽ
5. · ͱ Ί
ຊߘͰ͸ɼΫϥ΢υٕज़ɼσʔλ෼ੳٕज़Λ༻͍ͯɼখن໛
ళฮͰ΋ಋೖՄೳͳɼ௿ίετͳສҾ๷ࢭαʔϏεΛఏҊ͠
ͨɽఏҊٕज़͸ɼళฮଆʹ഑ஔ͞Εͨখܕίϯϐϡʔλ্ͷ
Jubatus͕ɼ؂ࢹΧϝϥө૾Λ෼ੳ͠ҟৗΛݕग़ͯ͠Ϋϥ΢υ
ʹ௨஌͠ɼΫϥ΢υ্ͷສҾ๷ࢭΞϓϦέʔγϣϯ͕ɼERP
౳ͷ঎඼਺σʔλͱಥ߹͠ɼສҾͷ͍͕ٙߴ͍৔߹ʹɼళฮε
λοϑʹϝʔϧ౳Ͱ௨஌͢ΔɽຊߘͰ͸ɼ·ͣɼ؂ࢹΧϝϥө
૾͔ΒͷϦΞϧλΠϜͰͷ࢟੎౳ͷ෼ੳ͕ JubatusͰՄೳ͔ͷ
؆қධՁΛߦ͍ɼҰఆͷਖ਼ղ཰Ͱͷ൑ఆ͕Ͱ͖Δ͜ͱɼ͔͠͠
؂ࢹΧϝϥͷ෼ੳ͚ͩͰ͸ਫ਼౓͕ෆे෼Ͱ͋Γ ERP౳ͱͷಥ
߹͕ඞཁͰ͋Δ͜ͱΛ֬ೝͨ͠ɽ
ࠓޙ͸ɼສҾ๷ࢭͷ༗ޮੑΛ֬ೝ͢ΔͨΊɼ࣮ࡍͷεʔύʔɼ
υϥοάετΞɼॻళ౳ͷళฮʹఏҊ͠ɼτϥΠΞϧΛ࣮ࢪ͠
ݕূ͢Δ༧ఆͰ͋Δɽ
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